Discovery and structural characterization of a novel glycosidase family of marine origin.
The genomic data on heterotrophic marine bacteria suggest the crucial role that microbes play in the global carbon cycle. However, the massive presence of hypothetical proteins hampers our understanding of the mechanisms by which this carbon cycle is carried out. Moreover, genomic data from marine microorganisms are essentially annotated in the light of the biochemical knowledge accumulated on bacteria and fungi which decompose terrestrial plants. However marine algal polysaccharides clearly differ from their terrestrial counterparts, and their associated enzymes usually constitute novel protein families. In this study, we have applied a combination of bioinformatics, targeted activity screening and structural biology to characterize a hypothetical protein from the marine bacterium Zobellia galactanivorans, which is distantly related to GH43 family. This protein is in fact a 1,3-α-3,6-anhydro-l-galactosidase (AhgA) which catalyses the last step in the degradation pathway of agars, a family of polysaccharides unique to red macroalgae. AhgA adopts a β-propeller fold and displays a zinc-dependent catalytic machinery. This enzyme is the first representative of a new family of glycoside hydrolases, especially abundant in coastal waters. Such genes of marine origin have been transferred to symbiotic microbes associated with marine fishes, but also with some specific human populations.